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The use of ultrasonic echography as a diagnostic tool is becoming ever more widely accepted as an important modality for obtaining significant diagnostic information. Its noninvasive and nondestructive properties further enhance its usefulness in clinical medicine. It is generally accepted that the ability of ultrasonic echography to visualize directly soft tissue structure is dependent upon partial reflection of acoustic energy at interfaces of contiguous juxtaposed tissues exhibiting different acoustic impedances. Although several in~ vestigations have confirmed the existence of differences in acoustic impedances in tissues of different types? it appears that little attention has been given to delineating the pertinent biological composition and structure differences of these tissues, their attending physical property differences, and the relation between their composition and structure and their physiological state responsible for the crucial impedance differences. A study comparing the echographic visualization of excised adult pig liver with excised cat liver _showed no echo return from the interior of the cat liver while extensive echoes appeared from within the pig liver under the same experimental conditions? The structure of the cat, human, and pig liver is basically the same, except that in man and cat the connective tissue between the hepatic lobules is poorly developed while in pig this tissue structure is dense and distributed throughout the liver in a regular pattern. Thus the increased echo density in the ultrasonic echogram at the same sensitivity may be ascribed to tissue components of greater stiffness.
If the greatest difference in elasticity occurs at an interface of collagenous and noncollagenous tissue, it is reason&ble to expect that the greatest reflected amplitude should occur at these collagenous interfaces. Where the collagenous tissue stroma is characteristically altered by a pathological process, a characteristic alteration in the pattern of reflected acoustic energy, as visualized in acoustic echograms, is to be expected. In general, the presence of diseased tissues is represented acoustically by an alteration from the normally depicted reflecting surfaces2 a Hepatic cirrhosis, which due to a slow necrosis of the hepatic cells with apparent Conversely, as these two pathologies become acoustically differentiable with time, a fibroid, usually acoustically differentiable from the characteristic speckled appearance of a hydatidiform mole, may become acoustically undifferentiable with time from a hydatidiform mole as the fibroid undergoes a myxomatous degeneration (essentially becoming structurally or histologically similar to a hydatidiform mole). • The altered echo patterns allowing for detection of these tissue pathologies are due to the alteration in collagenous tissue stroma, and hence in acoustic impedance interfaces, resulting in altered reflection characteristics in the pathological tissue.
Several conclusions can be reached as a result of the recognition that the elastic properties of tissues largely are responsible for the acoustic impedance discontinuities visualized by current echographic methods.
The elastic nature of collagenous connective tissue determines thkt interfaces of collagenous tissue are predominantly visualized in the pertinent acoustic echograms. The magnitude of the echoes received is directly related to the preferred orientation and relative amounts of collagen at the interface. Differential diagnosis, for the kinds of cases considered herein, is dependent upon an alteration in these collagenous interfaces, resulting in an alteration in the normal reflection pattern. Difficulties in differential diagnosis of different pathologies may be due to similar collagenous interfaces within the pathological tissues.
